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The axenic state had an unfavourable effect on sodium and potassium absorption. On the contrary, it increased the absorption and retention of calcium, phosphorus and magnesium.
The favourable effect of lactose on magnesium metabolism was not different in GF and CV rats. On the contrary, lactose increased the absorption and retention of phosphorus and calcium more in GF than in CV animals. It augmented the amount of calcium present in a soluble, ultrafiltrable form in the caecum of only the GF rats. These results are discussed and compared to previous data on younger rats. They lead to the hypothesis that the voluminous caecum of the GF rat is the site of a calcium absorption which is accentuated by presence of lactose in the diet.
Introduction.
It has been shown that the microbial flora of the digestive tract acts on mineral metabolism in the rat, modifying the effects of the mode of diet sterilization (Andrieux, Gu6guen and Sacquet, 1979) , of Maillard's reaction products (Andrieux, Sacquet and Gu6guen, 1980) and of lactose . These studies were carried out in 6-week old rats. Before trying to determine how the microflora produces these effects, two points must be considered : (i) lactose may not have the same effect in adult rats as in 6-week old rats, (ii) the previous results were obtained by comparing GF and CV rats ; knowing that the caecum is more voluminous in the former rats, it is necessary to determine the role of that organ in mineral absorption, particularly that of calcium.
The present paper reports a comparative study of the absorption of different minerals in adult germ-free and conventional rats and the availability of caecal calcium.
Material and methods.
We compared germ-free (GF) (P < 0.05) absorption was significantly lower in GF than in CV rats, but this difference in absorption was compensated by a lower urinary excretion.
The lactose diet increased the absorption of calcium, phosphorus and magnesium. It augmented urinary excretion of magnesium and calcium but had no effect on that of phosphorus. The retention of these three minerals was significantly increased by lactose (P < 0.001 for calcium and phosphorus ; P < 0.01 for magnesium). Sodium and potassium absorption and retention were not significantly modified.
The effect of lactose on the absorption of phosphorus and calcium was more pronounced in GF than in CV rats (P < 0.05 for phosphorus ; P < 0.01 for calcium). Urinary calcium excretion increased more in GF rats without affecting retention. Lactose increased calcium and phosphorus retention more in GF than in CV rats (significant lactose-flora interaction : P < 0.01 for calcium ; P < 0.05 for phosphorus).
There was no lactose-flora interaction concerning the absorption and retention of magnesium, sodium or potassium. In the present experiment we used adult rats. In a previous experiment we used 6-week old rats (Andrieux, Gudguen and Sacquet, 1980) . The effects of flora and lactose on the metabolism of Mg, Na and K were similar in adult and young rats. On the contrary, the effects of these two factors on calcium and phosphorus metabolism varied with age.
Thus, lactose increased the absorption and retention of these minerals in young and adult CV rats, while in GF animals, it had no effect in the young but caused a high increase in absorption and retention in adults. This situation may be due to the fact that the absorption level was already very high (45 p. 100 of ingested Ca and 59 p. 100 of ingested P) in the young GF rats and could not increase more (Andrieux, Gu6guen and Sacquet, 1980) . It has been shown that, due to the effect of age, the influence of vitamin D decreases in the adult rat (Armbrecht et al., 1979 ; Armbrecht, Zenser and Davis, 1980) , while the action of lactose persists (Dupuis and Fournier, 1964) . Moreover, the effect of vitamin D may be greater in GF than in CV rats ; this proposition agrees with the high values of calcium absorption and retention in young GF rats and with the works of Reddy (1972) showing that Ca-BP and alkaline phosphatase levels are higher in GF rats.
Although the way in which lactose affects calcium absorption has been thoroughly studied, it is still being debated (Ali and Evans, 1973 ; Wasserman and Taylor, 1976 ; Armbrecht and Wasserman, 1976 ; Fournier and Dupuis, 1975 ; Dupuis, Fournier and Fournier, 1976) . Some new hypotheses may be presented. Recently, Meslin and Sacquet (1981) showed that lactose increases cell production in the ileal crypts of GF rat but decreases it in CV rat ; lactose augments the number of cells in the ileal villi in both types of rats but this increase is greater in GF than in CV rats. These modifications might result in a variation in the absorption of some minerals.
Whatever the mechanism involved, the fact that lactose has such a spectacular effect on the absorption of calcium, phosphorus and magnesium in adult GF rats definitely demonstrates that the flora is not requisite to in vivo lactose action. These results resolve a debate which has been going on for many years. In fact, Bergheim's (1926) hypothesis, according to which the effect of lactose on mineral absorption would be due to the microbial fermentation of lactose, has been attacked by many authors who showed that neither the addition of antibiotics to the diet (Dupuis and Fournier, 1958 ; Wasserman and Lengeman, 1960) nor the excision of the caecum (Fournier, Susbielle and Dupuis, 1960) , the main site of lactic fermentation, modified the action of lactose. But other workers have recently maintained that such absorption does occur in CV rats fed with a lactose diet (Demigné, R6m6sy and Rayssiguier, 1980) . Because this lactose effect is more marked in GF than in CV rats, it is evident that lactose acts more by itself than by the metabolites of intestinal bacteria. The differences observed could be mainly due to the more or less important amounts of lactose in the digestive tract. In fact, the lactasic activity of the intestinal mucosa being reduced in weaned rat (Reddy et al., 1968 ; Leichter, 1973 ; Pansu, Bellaton and Bosshard, 1978) , lactose hydrolysis is mostly insured by the bacterial flora (Adrian and Frangne, 1978) . Dahlqvist (1974) showed that microbial fermentation of lactose takes place immediately in the stomach and Kim et al. (1978) estimate that 70 p. 100 of the ingested lactose is hydrolized in the small intestine. 
